Hydrolysis of 1-palmitoyl-2-[6-(pyren-1-yl)]hexanoyl-sn-glycero- 3-phospholipids by phospholipase A2: effect of the polar head-group.
The effect of the phospholipid polar head-group on the porcine pancreatic phospholipase A2 (phosphatidylcholine 2-acylhydrolase, EC 3.1.1.4) reaction was studied using 1-palmitoyl-2-[6-(pyren-1-yl)]hexanoyl-sn-glycero-3- phosphatidylcholine, -ethanolamine, -glycerol, -monomethylester and -serine as substrates. Except for the monomethylester analogue, which was maximally activated by 3.5 mM CaCl2, maximal enhancement of hydrolysis of the other pyrenephospholipids was obtained at 2 mM Ca2+. Sodium cholate inhibited hydrolysis of the ethanolamine and serine lipids, whereas a slight (1.4-2.0-fold) activation was observed for the -choline, -glycerol and -monomethylester derivatives. Arrhenius plots of hydrolysis of pyrenephospholipids by porcine pancreatic phospholipase A2 revealed no discontinuities, thus indicating the absence of phase transition for these lipids in the temperature range 15-45 degrees C. Specific activities of porcine and bovine pancreatic, porcine intestinal and snake venom (Crotalus atrox) phospholipases A2 towards pyrenephospholipid liposomes were then compared. Whereas the snake venom phospholipase A2 preferred phosphatidylcholine as a substrate, the other phospholipases A2 preferred acidic phospholipids in the order monomethylester greater than or equal to glycerol greater than or equal to serine.